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DETAILED ACTION 



Priority 



1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



2. The disclosure is objected to because of the following informalities: 

(a) Page 10, line 6, " .... by the time charts of FIG. 5 or FIG. 8 
FIG. 8 does not show any time chart. 

(b) Page 29, line 1, " ... is an light .." should correctly read "... is a light .." 
Appropriate corrections are required. 



3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1, 8 and 22 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The terms "the state of servo control is continued" in claim 1 , "while continuing 
the state of servo control" in claim 8, and "while continuing the control relating the 
distance between said probe and said sample" in claim 22, stand in direct contradiction 
to the disclosure referring to Applicant's Figs. 1, 3, 4 and 6, based on the voltage 



Specification 



Claim Rejections - 35 USC §112 



• 
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signals s1 and Vz characterizing the state of the servo controller illustrated in Figs. 2 
and 5, which obviously demonstrate a state of the servo control not being continued, or 
held constant, as claimed, but is changed with time in a periodic manner. 
Consequently, all the dependent claims 2-7, 9-13 and 23, are also rejected under the 
same paragraph. 

To proceed with this Office Action the term "continued 1 or "continuing": is simply 
ignored by the Examiner. 

5. The term "wide" in claims 6, 12, 14, 16, 19 and 22, is a relative term which 
renders the claims indefinite. The term "wide" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably apprised of the scope of the 
invention. Consequently, all the dependent claims 15, 17-18, 20-21, 23 and 24 are also 
rejected under the same paragraph. 

To proceed with this Office Action, the indefinite term "wide" in said claims is 
simply ignored by the Examiner. 

6. . The term "high" in claims 7 and 13 is a relative term which renders the claims 
indefinite. The term "high" is not defined by the claim, the specification does not provide 
a standard for ascertaining the requisite degree, and one of ordinary skill in the art 
would not be reasonably apprised of the scope of the invention. 
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the indefinite term "high" in said claims is 



Claim Rejections - 35 USC § 102 

7. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

8. Insofar as the examiner can ascertain beyond the above rejections under the 2 nd 
paragraph of 35 U.S.C. §112, claims 1, 8, 19, 20, 22 and 23 are rejected under 35 
U.S.C. 102(b) as being anticipated by Kajimura et al. (USPAT 5,394,741, hereafter 
denoted as Kajimura-741, to distinguish from other Kajimura's listed in PTO-892 here 
attached). 

Kajimura-741 et al. disclose a scanning probe microscope (SPM) as illustrated in 
Figs.1, 7, 9 and 10, and recited in the relevant parts of the specification, comprising : 

• a cantilever 16 having a probe 14 close to the surface of a sample 12, as recited in 
Col.4/ll.61-64; 

• an actuator 20 provided with the cantilever 16 for changing a distance between the 
probe 14 and the sample 12, as recited in Col.5/lL 1 2-1 5; 

• a displacement detection system consisting of mirror 18, semiconductor laser 24, 
and photodiode 34,. For detecting displacement of the probe 14, as recited in 
Col.5/ll.27-68, Col.6/11.1-68, and Col.7/ll.1-5; and 
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• a servo controller 38 outputting a control signal for controlling the operation of the 
actuator 20 based on a detection signal output Pa, shown in Fig. 6 and recited in 
Col. 7/11.1 1-15, relating to a reference distance and holding a distance between the 
probe and the sample at the reference distance in measurement at a sampling position, 
as recited in Col. 7/II. 26-36; wherein 

• the probe 14 scans the surface of sample 12 to measure the surface, as disclosed in 
Col.7/ll. 33-40, while holding the distance between the probe 14 and the sample 12 at 
the reference distance associated with the detector output signal Pa recited above, at 
each plurality of a plurality of sampling positions (X,Y), as recited in Col. 7/II. 20-23 and 
Col. 10/11.63-65; 

Kajimura-741's SPM device further comprises: 

• an approaching and separating means, i.e., a Z-drive device not shown in Kajimura- 
741 's figure drawings but explicitly recited in Col.7/ll.16-19, for controlling the operation 
of the actuator 20 (through the servo controller 38) so as to make the probe 14 
approach to the sample surface 12 for measurement at each of the sampling points, as 
recited in Col. 10/11.63-65 already mentioned above, and then make the probe 14 
separate from the sample surface, as is inherent in the operation of any SPM device; 

• the limitation "wherein the state of the servo control by said servo controller is 
continued 1 is simply ignored (i.e., eliminated) by the examiner. However, insofar as the 
examiner can ascertain beyond the above rejection under 35 USC §112 2 nd paragraph, 
the limitation would have been anticipated by Kajimura-741 et al. by a timely varying 
servo control signal, as described in Col.7/ll. 16-43. 
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► Regarding claims 6, 7, 12 and 13, insofar as the examiner can ascertain beyond the 
above rejections under the 2 nd paragraph of 35 U.S.C. §112, recitation of definite sizes 
in place of the relative terms "wide" and "high" would not lend any patentability to the 
respective claim, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable range involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

Generally, limitations relating to the dimension of a claimed device or step is not 
sufficient to patent ably distinguish over the prior art. In re Rose, 220 F.2d 459, 105 
USPQ 237 (CCPA 1955). 

Mere scaling up of a prior art process capable of being scaled up would not 
establish patentability in a claim. In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 
1976), 531 F.2d at 1053, 189 USPQ at 148. In this regard, scaling up of the scan range 
of the prior art SPM device and the aspect ratio it can handle, are possible and also well 
known in the art. 

► Regarding claim 8, the additional limitation of "a movement mechanism for making 
the probe 14 scan the surface of the sample 12" is anticipated by Kajimura-741 et al. 
with the XYZ scanner 13 and recited in Col.7/ll.20-23. 

► Regarding claim 9, Kajimura-741 's method of SPM includes an additional step of 
adding a signal used for the approach and separation produced by an auxiliary Z-drive 
(not shown but recited in Col. 7/11.9-1 9) to the signal appropriate to make the output of 
detector 34 (or 36) equal to Pa shown in Fig. 6, which relates to the reference distance 
between the probe and the sample, as recited in Col. 6/II. 50-66. The adding step is 
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here performed by the Z-scan of the XYZ scanner driven by servo 9, as recited in 
Col. 7/II. 26-34, the latter being physically separated from the Z-drive used for the 
approach and separation. However, the combined result is effectively an addition of the 
Z-distance from the XYZ scanner 14 and the Z-distance from the piezoelectric inchworm 
31. In this case the signal addition effect must not necessarily be made by the method 
suggested by the Applicant. If the method suggested in the prior art produces the same 
effect as claimed, it meets the claim. 

The further limitation of performing the signal addition in a control loop of the 
servo controller is a mere matter of design, or process, choice, which does not lend 
patentability to the claim. 

► Regarding the (additional) limitations of claim 19, Kajimura-741's SPM device is 
provided with: 

• an actuator 20 made of piezoelectric material, as recited in Col.5/ll.12-15; 

• a combining means inherently included in control circuit 38 for combining a voltage 
signal determining the reference distance (inherently produced in 38 when the detector 
output of 36 reaches the predetermined level Pa) and the approach-separation voltage 
signals provided by an auxiliary Z-drive device (not shown but recited in Col.7/ll.16-19), 
as described in Col.7/ll.29-36; 

• a subtracting means for calculating a difference between a voltage signal output by 
the combining means in control circuit 38 and the detection signal from the detector 36 
(^ Pa), which is inherently included in 38 for keeping the detector output level remain at 
Pa, as recited in Col. 7/II. 25-32; 
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• wherein the control circuit 38 generates a control voltage signal based on said 
differential signal and supplies the voltage signal (over XYZ scanner 13) to control the 
approach and separation movement, as recited in Col. 7/II. 29-32. 

• the further limitation of a combining means for combining a voltage signal 
determining the reference distance given by the detector 36 in Fig.6 and the approach- 
separation voltage signal given by the Z-drive is the same as that of rejected claim 9 
above. Further, Kajimura-741's SPM device comprises a subtracting means 38 for 
calculating a difference between a voltage signal output by the combining means (Z- 
drive) and the detection signal from 36 to output a difference signal, wherein the control 
circuit 38 generates a control signal based on the differential signal and supplies the 
signal to the piezoelectric element 20 to control the approach and separation 
movement. 

► Regarding claim 20, the additional limitation of holding the approach-separate 
voltage (provided by the not-shown Z-drive, see above) in a separation state when 
moving from one sampling position to a next sampling position, is a trivial limitation 
inherently understood in the art, since otherwise the whole height profile between the 
one sampling position to the next sampling position would have been measured and 
imaged by the device. 

► Claim 21 is rejected for having limitations which are the same as those of already 
rejected claims 19 and 2, or 4, combined. 

► Regarding claim 22, the additional limitation of a "wide area" of scan is ignored 
(eliminated) by the examiner upon obviation of the above rejection under 35 USC §112 
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2 nd paragraph. However, insofar as the examiner can ascertain beyond the above 
rejection under 35 (JSC §112 2 nd paragraph, any specific limitation on the size of the XY 
scan will be considered as a mere optimization of Kajimura-741's device that does not 
disclose any specific scan range. It has been held by the court that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Generally, limitations relating to the dimension of a claimed device or step is not 
sufficient to patentability distinguish over the prior art. In re Rose, 220 F.2d 459, 105 
USPQ 237 (CCPA 1955). 

Mere scaling up of a prior art process capable of being scaled up would not 
establish patentability in a claim. In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 
1976), 531 F.2d at 1053, 189 USPQ at 148. 

► Regarding claim 23, the additional limitation of an actuator 20 made of piezoelectric 
material, is recited in CoL5/ll. 12-1 5. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Insofar as the examiner can ascertain beyond the above rejections under the 2 nd 
paragraph of 35 U.S.C. §112, claims 2, 3, 4, 10 are rejected under 35 U.S.C. 103(a) as 
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being unpatentable over Kajimura-741 at al. as applied to claims 1, 8 above, and further 
in view of Hosaka et al. (USPAT 5,467,642, hereafter denoted as Hosaka-642, to 
distinguish from other Hosaka's listed in PTO-892 here attached). 

11. Kajimura-741 et al. recite all the limitations of claim 2 as applied to claim 1 
above, including that Kajimura-741's actuator 20 is made of a piezoelectric material, as 
recited in Col.5/11.12-15, except the recitation of a periodic pulse signal for approach and 
separation. 

Hosaka-642 discloses a SPM similar to Kajimura-741 's, as illustrated in Figs.1, 5, 
and 6. The various parts of Hosaka-642's apparatus, including the z-movement of the 
probe 17, are controlled by control unit 45 through the XYZ scanner 14 and the 
piezoelectric inchworm 31, as recited in Col.4/ll. 19-22, in accordance with a 
predetermined schedule of operation, as recited in claim 1 /lines 11-12. Hosaka-642's 
scheduled operation is repeated at regular time intervals, i.e., periodic, as recited in 
claim 6. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to repeat the scheduled operation of measurement in a periodic 
manner according to Hosaka-95's scheme, in order to perform a two dimensional (x-y) 
scan with the sequential y-scans begun at the same starting x-position 

It would have been further obvious to one of ordinary skill in the art at the time 
the invention was made to eliminate certain steps in Hosaka-642's scheduled operation, 
in this case Hosaka-642's correction steps to compensate for probe deformation (steps 
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1-6 in Fig.3a-c, recited in Col.7/ll. 13-67 and Col. 8/11.1-6), since elimination of a step or 
an element and its function is obvious if the function is not desired. 

12. Regarding claim 3, Hosaka-642's probe 17 is set along the Z-axis by a 
piezoelectric inchworm 31, as recited in Col.4/ll.7-10. It is well known in the art that an 
inchworm is conventionally equipped with a displacement meter that enables a direct 
reading of the amount of displacement due to expansion and contraction of the 
piezoelectric element 31 . 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use an inchworm that directly gives the amount of displacement 
due to expansion and contraction of the piezoelectric element, in order to be able to 
measure displacements independent from the instantaneously applied voltage. 

The motivation to use a displacement meter is already implicated by Kajimura- 
741 in another embodiment of their invention, in which a rough z-movement 
mechanism, as recited in Col. 10/11.51 -55. Since this rough z-movement mechanism is 
decoupled from the instantaneous voltage applied through the controller circuit, one of 
ordinary skill in the art would be advised to use an inchworm, in order to directly obtain 
the amount of displacement. 

13. Regarding claims 4 and 10, Hosaka-642's actuator is comprised of a first 
piezoelectric element 47 shown in Fig. 5 and 6 for normal measurement, as recited in 
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Col. 9/II. 29-33, and a second piezoelectric element 31 for extension and extraction, as 
recited in Col.9/ll.42-45 and Col. 10/11.7-8. Hosaka-642's SPM further comprises: 

• a signal output from the servo controller (consisting of driver 48, servo circuit 9 and 
deflection detection circuit 5) is given to the first piezoelectric element 47; and 

• a periodic pulse signal for approach and separation is given to the second 
piezoelectric element 31 , as already addressed in the above rejection of claim 2. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Kajimura-95's SPM by Hosaka-642's two separate 
piezoelectric elements, since such a decoupling of the second piezoelectric element 
from the first one would enable the SPM perform a longer approaching & separating z- 
distance. 

Hosaka-642's purpose of using the first piezoelectric element may be different 
than Applicant's. However, it has been held that a recitation with respect to the manner 
in which a claimed apparatus, including its individual parts, is intended to be employed 
does not differentiate the claimed apparatus from a prior art apparatus satisfying the 
claimed structural limitations. Ex parte Masham, 2 USPQ 2d 1647 (1987). 

Instead of using the first piezoelectric element 47 for correction due to probe 
deformation, as in Hosaka-642's, one would have been motivated to use it for a 
reference distance to keep the contact pressure between the probe and sample 
constant, as implicated by the voltage Vf in Hosaka-642's Fig. 3(c), since here a 
correction for probe deformation is considered unnecessary (see above rejection of 
claim 2). 
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14. Insofar as the examiner can ascertain beyond the above rejections under the 2 
paragraph of 35 U.S.C. §112, claims 5, 11, 14 and 16 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Kajimura-741 et al. in view of Hosaka-642 et 
al. as applied to claims 4 and 8 above, and further in view of Hosaka et al. (USPAT 
5,162,653, hereafter denoted as Hosaka-653, to distinguish from other Hosaka's listed 
in PTO-892 here attached). 

Kajimura-741 et al. as modified by Hosaka-642 et al. disclose all the limitations of 
claims 5, 11, 14 and 16 as applied to claims 4 and 8 above, except the recitation of a 
separately provided auxiliary movement mechanism to make the probe move in tandem 
at an equal speed in the same direction as the scan motion. 

This is, however, a trivial limitation well-known in the art as being necessary to 
avoid friction along the scan direction due to relative probe-sample motion during a high 
speed height profile measurement, in which the x-y scan is not intermittent, but 
proceeds in a continuous manner. This Official Notice of providing an auxiliary and 
additional x or y scanning mechanism is supported by Hosaka-653 et al., showing in 
Fig. 3 a probe tip 2 which is attached to a X-piezo 6 and Y-piezo 7, which enables both 
X- and Y-scanning in addition to a Z-movement provided by Z-piezo 1, as recited in 
Col.4/11.1-2. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the SPM previously suggested by Kajimura-741 modified 
by Hosaka-642's piezoelectric inchworm, further by adding a X-scan and Y-scan 
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piezoelectric element(s) as taught by Hosaka-653 et al., and finally, by moving Hosaka- 
642's probe and Hosaka-653's X-scanner 14 in the same direction, to avoid friction 
along the scan direction due to relative probe-sample motion during a high speed height 
profile measurement, in which the x-y scan is not intermittent, but proceeds in a 
continuous manner. 

It would have been desirable to make the steps of approach and separation 
during movement between sample positions, since it would save scan-time during a 
wide scan-area. 

15. Claim 15 and 24 recite the limitation of scan movement in millimeter units of 
length, whereas the prior arts - while performing the same as Applicant's device - does 
not specify any scan range limitation. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to scan a sample using the device of Kajimura-741 as modified by 
Hosaka-642 and Hosaka-653 in the millimeter units of length, since it has been held that 
where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art. In re Alter, 105 USPQ 
233. 

Generally, limitations relating to the dimension of a claimed device or step is not 
sufficient to patentability distinguish over the prior art. In re Rose, 220 F.2d 459, 105 
USPQ 237 (CCPA 1955). 
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Mere scaling up of a prior art process capable of being scaled up would not 
establish patentability in a claim. In re Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 
1976), 531 F.2d at 1053, 189 USPQ at 148. In this regard scaling up of the scan range 
of the prior art SPM device is well possible by simply making the interval of sampling 
positions between the periodic approaching & separating movement of the probe 
sufficiently large to result in millimeter lengths when multiplied by the number of the 
samplings being made. 

16. Claim 17 recites limitations which comprise combinations of those of claim 16 
and claim 2, or 4, or 21, all having been previously rejected. 

17. Insofar as the examiner can ascertain beyond the above rejections under the 2 nd 
paragraph of 35 U.S.C. §112, claim 18 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kajimura-741 et al. in view of Hosaka-642 et al. and Hosaka-653 et 
al., as applied to claim 16 above, and further in view of Okada et al. (USPAT 
5,289,004). 

Kajimura-741 et al. as modified by Hosaka-642 et al. and Hosaka-653 et al. 
disclose all the limitations of claim 18, as applied to claim 16 above, except the 
limitation of a reverse scan motion performed each time a scan motion for tandem 
movement ends. 

Okada et al. disclose a SPM very similar to Kajimura-741 's, Hosaka-642's and 
Hosaka-653's, with the X-scan performed by piezoelectric actuator 2 shown in 
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Figs.1,2,4 and 6 according to a voltage signal shown in Fig. 8 curve b, as recited in 
Col. 10/11.46-52. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the SPM previously suggested by Kajimura-741 modified 
by Hosaka-642 and Hosaka-653, further by performing a reverse X-scan as suggested 
by Okada et al. each time a scan motion for tandem movement ends, since that is the 
most simple and direct way to increase the accuracy and reproducibility of SPM 
measurement by taking an average of multiple series of data. 

To obtain a highly accurate and highly reproducible data by simple means is 
generally desirable in all type of measurements. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bernard E Souw whose telephone number is 703 305 
0149. The examiner can normally be reached on Monday thru Friday, 9:00 am to 5:00 
pm.. . 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R Lee can be reached on 703 308 41 16. The fax phone numbers for 
the organization where this application or proceeding is assigned are 703 872 9318 for 
regular communications and 703 872 9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703 308 
0956. 



bes 

June 6, 2002 




TECHNOLOGY CENTER 2800 



